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157) ABSTRACT

An electronic blackboard system for providing hard-
copy of information written on a blackboard. A photoe-
lectric device is supported from a horizontally disposed
guide rail which in turn 1s supported from the black-
board. A drive motor and roller mounted on the photo-
electric device drive the device by direct contact of the
roller with the blackboard surface.

16 Claims, 4 Drawing Sheets
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ELECTRONIC BLACKBOARD CAPABLE OF
PROVIDING HARDCOPY

This application is a continuation of application Ser.
No. 07/018,826, filed Feb. 24, 1987, now U.S. Pat. No.
4,755,882 which in turn is a continuation of application

Ser. No. 06/780,564, filed Sept. 26, 1985, now aban-
doned. |

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an electronic blackboard
system capable of making hardcopy of information
written on the blackboard.

2. Description of the Prior Art

In recent years, various kinds of equipment have been
developed in the rapid progress of office automation.
One such piece of equipment is an electronic black-
board in which information written with an implement
for drawing, such as a felt-tip pen or the like, on the
black surface of a flexible sheet attached to the black-
board body during a conference or meeting is read out
through an image sensor or an image pickup device
constructed of CCD (Charge Coupled Device) as the
flexible sheet is wound up at a constant rate. The read-
out information may be recorded by a printer and kept
in the form of hardcopy.

Refernng to FIGS. 1 and 2, there are shown front
and plan views, respectively, of a typical arrangement
of a prior electronic blackboard. In the drawings, refer-
ence number 1 denotes a flexible sheet on which infor-
mation can be written, which may be moved and rolled
in a manner similar to film in a camera; number 2 desig-
nates a fluorescent lamp uniformly illuminating the
surface of the sheet 1 along the longitudinal direction of
the lamp; number 3 denotes a mirror disposed so as to
direct the light reflected by the surface of the sheet 1 to
a predetermined position; number 4 denotes a lens fixed
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In the aforementioned electronic blackboard system
of the prior art, since the sheet on which the informa-
tion is written must be rolled up in order to read out the
information, it is necessary to rewind the sheet when the
blackboard is to be used for writing new information
thereon. In particular, when the blackboard is used by
different people in succession, the sheet must be wound
and rewound every time it 1s used. Consequently, this
prior art system is complicated in both its mechanism
and its operation. |

In addition, the sheet on which the information is
written must be flexible because of the necessity of
winding and rewinding it, and it is therefore undesirable
in that a rigid board cannot be used to write on.

SUMMARY OF THE INVENTION

In view of the foregoing problems associated with the
prior art, it is an object of this invention is to provide a
novel and mmproved electronic blackboard whose
mechanism is very simple, and in which even a rigid
board can be used to write on.

In the accomplishment of this and other objects of the
present invention, an electronic blackboard system is
provided which includes board means on which infor-
mation can be written, photoelectric means for picking
up a linear optical image of the information written on
the board and converting into a corresponding electri-
cal signal, driver means for moving the photoelectric
means in the direction perpendicular to the line of the
pick-up operation thereof, memory means for storing
the image data from the photoelectric means, and hard-
copying means for reading out the data stored in the

- memory means and printing the contents thereof.
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at a predetermined position; number 5 denotes a CCD 40

image sensor aligned with the lens 4; number 6 denotes
a buffer memory storing the image data sensed by the
image sensor, number 7 denotes a hardcopying machine
such as a printer; and number 8 denotes an apparatus for
winding and rewinding the sheet 1.

With such an arrangement, the winding/rewinding
apparatus 8 rolls up the sheet 1 at a constant rate in the
direction designated by arrow A after some information
has been written thereon. As the sheet 1 is rolled up, the
fluorescent lamp 2 illuminates the periphery of the
rolled sheet 1, and the light reflected therefrom is di-
rected by the mirror 3 to the image pickup device 5
through the lens 4 as shown in FIG. 2. Thus the image
of the written information on the sheet 1 is focused onto
the CCD image sensor by the lens 4, where the image is
converted into a corresponding electrical signal.

It must be noted that the CCD image sensor 5 is a
one-dimensional sensing means picking up an optical
image as a series of lines. Therefore, the image data of
all the information written on the sheet 1 is obtained by
scanning each sensing element of the device § at a con-
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stant rate to pick up a linear image as the sheet is moved

at a predetermined rate in the direction denoted by
arrow A.

- This image data of the information written on the
sheet 1 is temporarily stored in the buffer memory 6 and
then printed out by the hardcopying machine 7 in the
~form of hardcopy.

65

In accordance with the present invention, the infor-
mation written on the board means is linearly sensed by
the photoelectric means, and, at the same time, the
photoelectric means is moved in the direction perpen-
dicular to the sensing line of the photoelectric means,
whereby an image of all the information written on the
board 1s obtained.

With such an arrangement, the mechanism of the
electronic blackboard according to the present inven-
tion is simpler than that of the prior art, and a rigid
board is also used as a means for writing information.

These and other features and advantages of the inven-
tion will become apparent to those skilled in the art
from the following detailed description of the preferred
embodiment, taken together with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1GS. 1 and 2 are front and plan views, respectively,
of a prior-art electronic blackboard system;

FIGS. 3 and 4 are front and side views, respectively,
of an electronic blackboard system according to the

‘present invention;

FIG. § is an enlarged schematic diagram of the pho-
toelectric device 10;

FIG. 6 1s a block diagram illustrating an arrangement
for controlling the entire operation of the electronic
blackboard according to the present invention;

FI1G. 7 shows the driver motor and roller arrange-
ment.

B DETAILED DESCRIPTION OF PREFERRED

| EMBODIMENT
Referring to FIGS. 3 and 4, the principal structure of

- one embodiment of this invention 1s shown in front and
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side views, respectively. In the drawings, reference
number 1a denotes a rigid board on which information
can be written; numbers 6 and 7 denote a buffer memory
and a hardcopying machine, respectively, of conven-
tional types; number 9 denotes a guide rail fixed hori-
zontally to the upper edge of the rigid board 1a; and
number 10 denotes a photoelectric device which com-
prises a longitudinally-extended image pickup device
(image sensor), a light-directing device, and light-emit-
ting diodes (LLEDs) juxtaposed on both sides of the
light-directing device, one end of the photoelectric

device being supported by a guide rail 9 in such a2 way

that the photoelectric device is movable along the sur-
face of the rigid board 1a. In addition, reference number

10

11 denotes drivers which are disposed at both ends of 15

the photoelectric device 10, the drivers being synchro-
nous with each other to move the photoelectric device
to the left or the night; number 12 denotes a position
detector comprising opposed LEDs or photodetectors
for sensing when a strip 9a is therebetween; and number
13 denotes a cable for transmitting power and signals.

Referring to FIG. §, there 1s shown a detailed con-
figulation of the photoelectric device 10 which includes
LEDs 14, a plurality of rod lenses 15 and a CCD image
sensor 16. The image sensor is constructed of a plurality
of similar elements arranged in succession, as illustrated
in FIG. 5. Although the LEDs 14 and the rod lenses 15
are arranged to correspond to the elements, the number
of rod lenses is not essentially the same as that of the
elements. The LEDs illuminate the surface of the board
1a, the light reflected therefrom is directed by the rod
lenses to the image sensor on which an image of the
information written on the board is focused. The rod
lenses and the image sensor are shown as discrete parts,
but these may be integrated.

Referring now to FIG. 6, there is shown a block
diagram illustrating an arrangement for controlling the
entire operation of the electronic blackboard according
to the invention. In FIG. 6, reference number 17 de-
notes a console panel for issuing various commands
relating to the operation of this system, the console
panel including a switch for triggering the pickup of the
image on the board 1 by the photoeleciric device 10;
number 18 denotes a control unit for controlling the
operation of various components; number 19 denotes a
clock pulse generator; and number 20 denotes a mem-
ory control unit for controlling the operations of writ-
ing into the buffer memory 6 and reading out of the
buffer memory 6. While the other components are the
same as those aforementioned in connection with FIGS.
3 and 4, a laser printer, LED printer, thermal printer, or
the like, may be used as the printer 7.

In operation, when a power switch (not shown) is
closed, the system is initialized so that the photoelectric
device 10 is moved to the left until the position detector
12 senses the presence of the strip 94, under the control
of the control unit 18. The pickup operation of the
photoelectric device 10 is commenced by a start signal
from the operator through the console panel 17. In
response to this start signal, the photoelectric device 10
1s moved to the right by drivers 11 at a constant speed,
and, at the same time, the photoelectric device 10 scans
the information written on the board 1z and converts
the optical 1image into a corresponding electrical signal.
More specifically, and as illustrated in FIG. 7, the driv-
ers 11 include a motor 1l¢ having a motor shaft 11b
capable of normal and reverse rotation and a rubber
roller 11c fixed to the the shaft 115 of the motor 11¢q, and
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the roller 11¢ contacts closely the surface of the board
1a so that the frictional force produced by the rotation
of the roller causes the device 10 to move. As the device
10 is moved, it is provided with clock pulses of a prede-
termined period from the clock pulse generator 19. In
synchronism with these clock pulses, each element (1, 2,
. « - ) of the photoelectric device 10 is successively
selected so that electrical signals corresponding to a
linear optical image on the board along the length of the
device 10 is supplied to the buffer memory 6 in series. It
must be noted that, since the scanning by the photoelec-
tric device 10 is executed during the motion thereof
over the surface of the board 1a at a constant speed, the
board is scanned in a fashion similar to that of scanning
of a television receiver.

The electrical signals from the photoelectric device
10 are written into the buffer memory 6 bit-by-bit in
succession, under the control of the memory control
unit 20. The number of bits stored in each of columns of
memory 6 corresponds to the number of elements in the
photoelectric device 10, as shown in FIG. 6. Here, the
space in the memory 6 is successwely filled from the left
to the right.

When the photoelectric device 10 has moved to the
rightmost end and the position detector 12 senses the
strip 9a, the device 10 is stopped there. At this time, if a
demand for printing is given by the operator through
the console panel 17, the control unit 18 supplies the
printer 7 with a print-enable signal and makes the mem-
ory control unit 20 transfer the data stored in the mem-
ory 6 bit-by-bit to the printer 7. Thus, one or more
copies of the information written on the board 1a are
provided in the form of hardcopy, and the board is
available for another communication.

The hardcopy of the next piece of information on the
board can also be supplied as described except that the
board is scanned by a motion of the photoelectric de-
vice 10 from the right to the left. Similarly, the memory
1s successively filled from the right to the left at this
time.

It must now be noted that the board for writing infor-
mation on need not necessarily be flexible because the
photoelectric device is moved along the surface of the
board at a predetermined spacing, and it 1S not necessary
to wind or rewind the board.

Typical dimensions and characteristics of a specific

embodiment of the invention are as follows:

(a) Size of board 1a: 800X 100 to 12000 mm

(b) Size of hardcopy: A4 (210297 mm)

(¢) Resolution: 1 mm (approximately)

(d) Number of elements of photoelectric device 10: 800

(e) Speed of scanning: 5 to 8§ m/sec

(f) Speed of photoelectric device 10: 9 cm/sec (approxi-
mately)

Finally, it should be noted that, while the image sen-
sor in the preferred embodiment is shown to be con-
structed of CCD device, another type of CTD (Charge
Transfer Device) such as BBD (Bucket Brigade De-
vice) may be utilized. The color of the board is not
limited to black, for example, white may be employed.

Having described a preferred embodiment of the
invention, it will be apparent to those skilled in the art
that other embodiments within the scope of the inven-
tion may be used. Accordingly, it is understood that the
invention 1s to be limited only by the scope of the ap-
pended claims.

What is claimed is:

1. An electronic blackboard system comprising:
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a rigid board means on which infermation can be
written;

optical converter means disposed to face said rigid
board means for picking up a linear portion of an
optical image thereon and for converting said lin-
ear portion into a corresponding electrical signal,
said optical converter means being elongated verti-
cally;

means for moving said optical converter means in a
direction perpendicular to said linear portion;

said means for moving comprising guide means fixed
honzontally to the upper edge of the rigid board

>

10

means and driver means for moving said optical

converter means, said optical converter means
being supported by the guide means,

said driver means including a motor disposed at said

optical converter means and roller means driven
from said motor and contacting the surface of said
rigid board means whereby the frictional force
produced by rotation of the roller means causes the
optical converter means to move,

means for storing said converted electrical signal; and

means for reading out the signal stored in said storing

means and printing the contents thereof.

2. The electronic blackboard system of claim 1
wherein said printing means is capable of producing
hardcopy.

3. The electronic blackboard system of claim 1
wherein said Optical converter means comprises a one-
dimensional CCD image Sensor having a line of photoe-
lectric elements.

- 4, The electronic blackboard system of claim 3
wherein said optical converter means further comprises

light-emitting diodes disposed at the sides of said line of

15

20

23

30

photoelectric elements for illustrating the surface of 35

said rigid board means.

5. The electronic blackboard system of claim 1
wherein said driver means includes drivers disposed at
both ends of said optical converter means.

6. An electronic blackboard system as set forth in
claim 1 wherein said motor has a shaft to which the
roller means is coupled.

7. An electronic blackboard system as set forth in
claim 6 wherein said roller means comprises a rubber
roller.

8. An electronic blackboard system as set forth in
claim 1 wherein said means for storing comprises a data
storage memory and said means for reading comprises a
memory control unit and means for operator initiating a
print-enable signal to transfer the data stored in the
memory to a printer.

9. An electronic blackboard system as set forth in-

~ claim 8 wherein the print-enable signal is initiaed after
- the optical converter means has completed a scan and
stored all data associated with the rigid board means.
- 10. An electronic blackboard system as set forth in
claim 9 wherein said means for operator initiating com-
prises a control panel.
11. An electronic blackboard system comprising:
a rigid board means on which information can be
written;
optical converter means disposed to face said rigid
board means for picking up a linear portion of an
optical image thereon and for converting said lin-
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ear portion into a corresponding electrical signal,
said optical converter means being elongated verti- |
cally;

means for moving said optical converter means in a

direction perpendicular to said linear portion;

said means for moving comprising guide means fixed

horizontally to the upper edge of the rigid board
means and driver means on said optical converter
means, contacting said rigid board means for mov-
ing said optical converter means along the surface
of said rigid board means at a predetermined spac-
ing therebetween, said optical converter means
being supported by the guide means,

means for storing said converted electrical signal; and

means for reading out the signal stored in said storing

means and printing the contents thereof.

12. An electronic blackboard system as set forth in
claim 11 wherein said driver means includes a motor
disposed at said optical converter means and roller
means driven from said motor and contacting the sur-
face of said rigid board means whereby frictional force
produced by rotation of the roller means causes the
optical converter means to move. -

13. An electronic blackboard system as set forth in
claim 12 wherein said means for storing comprises a
data storage memory and said means for reading com-
prises a memory control unit and means for operator
initiating a print-enable signal to transfer the data stored
in the memory to a printer.

14. An electronic blackboard system as set forth in
claim 13 wherein said guide means includes only a sin-
gle guide at the top of the blackboard.

- 13. An electronic blackboard system comprising:

a rigid board means on which information can be

written;

optical converter means disposed to face said rigid

board means for picking up a linear portion of an
optical image thereon and for converting said lin-
ear portion into a corresponding electrical signal,
said optical converter means being elongated verti-
cally;

means for moving said optical converter means in a

direction perpendicular to said linear portion;

said means for moving comprising guide means fixed

horizontally to the upper edge of the rigid board
means and driver means on said optical converter
means contacting said rigid board means for mov-
ing said optical converter means along the surface
of said rigid board means at a predetermined spac-
ing therebetween, said optical converter means
being supported by the gmide means,

means for storing said converted electrical signal; and

means for reading out the signal stored in said storing

means and printing the contents thereof,

said means for storing comprising a data storage

memory and said means for reading comprising a
memory control unit and means for operator initi-
ating a print-enable signal to transfer the data
stored in the memory to a printer.

16. An electronic blackboard system as set forth in
claim 15 wherein said guide means includes only a sin-
gle guide at the top of the blackboard.
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